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Abstract 
Nowadays, the industrial revolution is changing many aspects of life, including how to raise broilers. The 
development of modern breeding methods for broilers is by using closed house system innovations. This system 
has several advantages, including temperature and humidity that must be maintained for broilers. In addition, to 
temperature and humidity, the broiler feeding systems also needs to be controlled because it will improve the 
quality of broilers. It is caused by the utilization of the majority of conventional feeding systems. Therefore, this 
research will develop a prototype of an automatic broiler chicken feeding system for the closed house system 
that is affordable for conventional chicken farmers. The main components used are PLC for system control 
applications, HMI for visualization display, and 2 proximity sensors as detectors. This automatic feeding system 
uses two proximity sensors that are controlled by a PLC, and settings using the SIMATIC Manager software. 
The prototype of the automatic broiler chicken feed system produced is very effective in use. 
Keywords: broiler; closed house system; feed sensor; programmable logic controller; human machine interface. 
1. Introduction  
Poultry is a species of poultry used for human food cooking. The main types of poultry are chickens and 
turkeys, while additional poultry can include ducks, geese, quails, and pigeons.  Chicken is the only type of 
poultry that has a high commercial value because the need for chicken meat is very large [1].  
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The broiler is a term commonly used to refer to chickens produced with livestock technology that had economic 
characteristics in which it has characteristics of rapid growth. The broiler produces chicken with low feed 
conversion and is ready to be slaughtered at a relatively young age. In general, this broiler is ready to harvest at 
the age of 28-45 days with a body weight of 1.2 to 1.9 kg/head. Broilers are a result of a cross between a 
Cornish chicken from England and white play mouth rock chickens from America [2]. Cages are an important 
part of broiler maintenance management because they provide a place for all the day-to-day activities of 
broilers. A good cage ensures the comfort of broilers to get healthy broilers. In addition, the cage also serves to 
protect broilers from outside disturbances such as the heat of the sun, rain, and other animals so that broilers 
grow optimally according to their potential. Another function of the cage is to facilitate breeders to monitor and 
manage the maintenance of broilers to get the best and efficient results [3]. Indonesia is a very fertile 
agricultural country. The majority of the populations lives in various sectors, including agriculture, plantations, 
and livestock. One of many animal husbandry businesses developed in Indonesia today is a broiler farm. For 
broiler farms, the controlled maintenance of the closed house form will produce better quality broilers [4]. The 
industrial revolution has brought many changes, especially technological developments, that have made work 
easier. One of them is a closed house for broilers. The closed house for the broiler has several advantages, 
including temperature and humidity regulation that it can be adjusted to the needs of broilers, the resulting air 
pollution can be minimized, and direct human contact with broilers can be avoided so that the quality of broilers 
produced is better. Of course, this is inseparable from the application based on the existing technology of the 
closed house for broilers [5]. Cages that are commonly used in broiler farms are open-house systems and closed 
house systems. Most farmers in Indonesia are accustomed to using open-house systems. However, an opened-
house system causes an adverse response when weather conditions do not support or there is a very drastic 
weather change. Maintenance of broilers using a closed house model is one of the technological innovation 
efforts to deal with extreme weather changes. The cage model of closed house is expected to minimize the 
adverse effects of environmental conditions or climate change outside the cage. The purpose of using a closed 
house system is to create a controlled microclimate in the cage, increase productivity, land efficiency and labor 
and create an environmentally friendly livestock business [3]. Several studies concluded that in order for a 
successful broiler farm, one of the efforts being made is to make a closed house system. This is because using a 
closed house system, the temperature and humidity of the room will be maintained. The closed house will be 
able to increase the cost-efficiency for broilers. When compared between a broiler in the closed house and the 
opened-model, it has a different weight of broiler produced at harvest. A broiler raised in the opened house with 
the closed house at the age of 1-7 days has a weight difference of 20.05 %, at the age of 8-14 days has a weight 
difference of 18.08 %, at the age of 15-21 days has a weight difference of 14.42 %, then at the age of 22-28 days 
has a weight difference of 26.48 %; and at the age of 29-35 days has a weight difference of 23.24 %. On the 
other hand, several studies in above have discussed solutions to monitor and control broiler farm operations and 
controlled environmental conditions [6,7,8]. However, the majority of studies do not discuss the automatic 
broiler feeding system, even though it is also an aspect of producing quality broilers. Therefore, this study will 
discuss the process of designing an automatic broiler feeding system with a screw conveyor mechanism. The 
research will focus on automatic broiler feeding control systems using PLC (Programmable Logic Controller) 
and HMI (Human Machine Interface). The main objective of this work is to design a control system for an 
automatic broiler feeding system using a screw conveyor mechanism, which is equipped with PLC and HMI. 
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The next goal is to analyze the working system of automatic feeding broiler that has been made, including the 
sensor. 
2. Broiler feeding systems 
As stated earlier, in addition to temperature and humidity, the feeding system for broilers determines the quality 
of broilers. Feeding during the initial period of the first week is done by continuous feeding. The continuous 
feeding is done as often as possible with small amounts at the time. Broiler chicks in this period are still in the 
learning stage and adapting to the environment so that feeding in small amounts is intended not to be wasted and 
a feed is not mixed with broiler manure [9].  The frequency of feeding broilers usually ranges from 5 times a 
day. By increasing the age of broilers, the frequency of feeding broilers will decrease until the 6th week only 
given twice a day [10]. The important thing to note is the aspect of mealtime. Timeliness of feeding needs to be 
maintained because feeding at the same time every day can increase the production cost efficiency. Mealtime is 
chosen at the right time so that the chicken can eat well and not much-wasted food [11]. In addition to automatic 
temperature and humidity regulation so that the quality of the broilers produced is well, the feeding system must 
also be controlled. This certainly makes it easier for farmers to provide and provide food for their broilers, 
especially if there are so many. On the other hand, an automatic feed system on the market today is very 
expensive. The price for an automatic feed system with a length of 120 meters is around IDR 40,000,000 - 
55,000,000. Of course, it makes the most farmers unable to buy, especially for those who are just starting the 
broiler business with limited capital. The existing automatic feed system uses a screw conveyor system where 
the 120-meter screw is connected to the motor as the screwdriver so that food moves forward to the entire 
container when the screw is turned. The screw component of the feeding system based on the price breakdown 
of one of the automatic broilers feeding sellers is the most expensive automatic broiler feed system component. 
The price of a screw with a length of 120 meters is IDR 15,000,000 so the price per meter is IDR 125,000. 
Therefore, this study will discuss the process of designing an automatic broiler feeding system with a screw 
conveyor mechanism. The research will focus on automatic broiler feeding control systems using PLC and HMI. 
Of course, in terms of cost, this automatic broiler feeding system is cheaper than those on the market. It is 
precisely the advantage of this tool is equipped with PLC and HMI systems that are still rarely on the market. 
Surely this tool will use a screw conveyor system in which it is compared to the conveyor belt, it will be simpler 
if it is used to carry solids over a short distance [12]. It aims to help broiler breeders to reduce cost capital in the 
broiler farm.  
2.1. Design of the automatic broiler feeding system 
In this research, the PLC will be used to create a sensory integration program in the control system. Several 
broilers automation systems have been developed using a PLC that monitors environmental parameters 
(temperature and humidity) for 24 hours automatically, so as to reduce human error [13,14]. Furthermore, the 
PLC will be connected to the HMI system for easy application and visualization. The purpose of using HMI is 
to reduce the capacity of working memory, reduce processing speed, reduce the ability to distinguish relevant 
and irrelevant information during the task, increase the likelihood of errors and improve operator work 
efficiency [15]. The system of automatic broiler feeding is designed for a broiler farm. This means that the basic 
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concept of the machine is automatically broiler feeding using a screw conveyor mechanism [16,17,18]. The 
screw conveyors are often used for dosing and metering small amounts of materials, like particles of granules 
[19]. Next, the flow chart is useful for facilitating the understanding of the flow of the ongoing research process. 
In this study, the research steps are shown in Figure 1. The design of automatic broiler feeding is made for 
several components, namely for a feed hopper, a spiral auger, and the motor drive configuration system, in 
which it is shown in Figure 2.   
Start
Literature review
Design of broiler feeding systems 
using SolidWorks
Determination of conveyor systems 
and component selection
Component manufacturing process
Wiring diagram for components 
Manufacturing of the drive system
 Creating ladder diagram using SIMATIC Manager 
Human Machine Interface design
The program can work as 
desired?
Data acquisition
Results and Discussion
Conclusion
End
No
The HMI can work as desired?
Creating Human Machine 
Interface using SIMATIC WINCC 
Yes
Yes
No
 
Figure 1: Flowchart of the research. 
 
Figure 2: Design of broiler feeding system. 
2.2. Wiring diagram 
Design of the wiring diagram is useful for understanding the connection and correlation between sensor, 
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controller, actuator and HMI. The wiring diagram is shown in Figure 3. 
 
Figure 3: Wiring diagram of the system. 
3. Results and Discussion 
The limitation of this research is the design of software for broiler feeding system applications using Siemens 
PLC and visualization display using Siemens HMI. As a complementary sensor the control system uses 2 pieces 
of proximity sensors installed on the hopper and in the end line box, so that it works as expected. In this 
research, the tool is controlled using a PLC. The PLC functions as a 'brain' which accepts input values obtained 
from sensors and commands given by operators. This input value is then processed according to the control 
settings and the PLC gives the output value to the actuator. There are two inputs used in this research, namely 
proximity sensor and operator input via HMI. Moreover, there is one type of output which is a single-phase AC 
motor that is attached to a tool for turning spiral augers. There are several additional components used, namely 
relay and MCB 4A. Relays are used as electrical switches that get commands or low current electrical signals 
from PLC. Relay is used as a switch to turn on and turn off the AC motor. Next is MCB 4A which is used as a 
safety if there is a short circuit (short circuit) on the device. The software used to make the program on the PLC 
is SIMATIC Manager. SIMATIC Manager is a software developed by Siemens and can be connected and 
integrated directly with Siemens PLC and HMI. The appearance of the HMI must also be designed and made so 
that the operator is easy to operate. The design of the HMI was made using SIMATIC WINCC flexible 
software. The following are the steps for making a control system and programming logic used in this research. 
Open the SIMATIC Manager software. Determine the input and output program that will be given to the PLC. 
This determination is intended so that the program on the PLC has a clear classification between input and 
output. Determination of input and output is shown in Figure 4.  
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Figure 4: Determination of input and output variables. 
 
 
 
 
 
Figure 5: Address on input and output. 
 
In addition to determining input and output variables, the address of each input or output must also be 
determined. This address is formed from two numbers separated by periods (.). An explanation of address 
assignment is shown in Figure 5. After determining the address of each input and output, the initial value must 
also be determined. This initial value is true or false. Table of all types of input output along with address and 
initial value, shown in Figure 6.  
 
Figure 6: List of inputs and outputs 
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In the HMI design, the input values are made into two types, namely auto and manual. The auto function is 
made so that it can control more than one broiler feeding system. Then, the manual is to control each of each 
broiler feeding system. Further, making ladder diagrams based on predetermined values and outputs. The ladder 
diagrams are made from the main program of the tool. Figure 7 shows the results of the program that has been 
made. 
 
Figure 7: Ladder diagram of an automatic broiler feeding system. 
In the program two types of program choices are given, namely auto and manual mode, the program is made 
parallel or logic „or‟ then if one of them is enabled the tool will turn on. Then there are 'StartSignal Button', 
'StartSignalHMI', and 'CheckBackMotor' which are related to the 'or' logic. If one of the three types of input is 
worth one or lit, then the signal will continue to the next stage, namely 'Sensor1' which is a proximity sensor 
located on the feed hooper. If there is chicken feed, the sensor gives a positive signal and is worth one on the 
sensor. In contrast to „Sensor2‟ which normally closes, if there is chicken feed at the end-line box, the signal 
will be interrupted. After 'Sensor2' there is 'AlarmMotorFault' where this input is made with the purpose of 
safety. The Ladder diagram from the 'AlarmMotorFault' system is shown in Figure 8. 
 
Figure 8: Motorcycle alarm system. 
When the relay has received a signal from the PLC to turn on the motor, for the first 5 seconds the PLC waits 
for the feedback to be given by the relay. If the relay has signaled that the motor is working, there will be no 
signal termination. But if the relay does not provide a reverse signal to the PLC, 'AlarmMotorFault' will 
automatically disconnect the signal and turn off the system. First step, creating the HMI design using SIMATIC 
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WinCC flexible software. Before making an HMI design, we must connect between HMI and the PLC used. 
Figure 9 shows the HMI that has been connected with the PLC in the SIMATIC WinCC flexible software. 
 
Figure 9: SIMATIC WinCC flexible software. 
 
Figure 10: Display the home design on the HMI. 
 
Figure 11: Control page design on the HMI. 
In the HMI made, there are six pages consisting of home, status view, alarm, control, manual and diagnosis. 
Making the HMI design starts with creating a home page that is the initial default display. The home design on 
the HMI is shown in Figure 10. Then design the start page that contains the choice of auto or manual controls 
and the start and stop buttons shown in Figure 11. 
 
Figure 12: Status page design on HMI 
 
Figure 13: Manually designed pages on HMI 
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When before or after the feed system is activated, the operator can see the status of the feed hopper and the end-
line box which has a proximity sensor installed. This status indicates whether the feed hopper and end-line box 
contain chicken feed or not. Figure 12 shows the design of the status page on the HMI. When the tool is 
operated manually, then there must be a special page that is used to set the auger which number will be set. The 
manual page is shown in Figure 13. There are two sensors installed on the device. If the sensor on the feed 
hopper detects empty feed or sensors in the end-line box, detecting feed accumulates, the motor will 
automatically turn off and alarm the operator. This alarm page also shows the exact date and time when the 
motorbike stopped and due to what sensor. The alarm design page on HMI is shown in Figure 14. The last page 
is the diagnosis page. On this page, only shows which programs are working. So, the operator can find out the 
program that works without having to open each control page on the HMI. The design of the diagnostic page is 
shown in Figure 15. 
 
Figure 14: HMI alarm page design 
 
Figure 15: Diagnosis of page design on HMI 
4. Conclusion  
In the present work, there are several analyzes that have been successfully carried out and some conclusions that 
are in accordance with the research objectives and final assignments. The design of an automatic broiler feeding 
tool was obtained with several main components, namely feed hopper, spiral auger and drive system 
configuration. Modeling of the control system for broiler feeding systems is made using SIMATIC Manager 
software and Human Machine Interface (HMI) design using SIMATIC WinCC flexible software. Program 
modeling can work according to the input given. The capacitive proximity sensor installed in the feed hopper 
and end line box can function to detect feed properly and be able to control the program on the PLC. The 
automatic broiler feeding systems with screw conveyor mechanism is a practical chicken feeding tool, easy to 
use, and has an affordable cost. And also, it can improve the quality of broiler chickens. 
5. Recommendations  
For future research, design optimization can be done using a database scheduling control the amount of feed 
based on the age of broilers. This addition can be implemented by adding the capacity of the initial hopper or 
using the scales that are programmed automatically. Can also be developed to be made in several larger 
supported units (more than one room in the one of the broilers closed house system). 
American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2019) Volume 58, No  1, pp 139-149 
148 
 
References 
 [1].  Sams, A. R. (2016), “Poultry Processing and Products,” Texas A&M University, College Station, TX, 
USA: Elsevier Inc. 
 [2].  Priyatno. (2003), “Mendirikan Usaha Pemotongan Ayam,”, Jakarta: Penebar Swadaya. 
 [3].  E. Sujana, S. Darana, dan I. Setiawan. “Implementasi Teknologi Semi Closed-house System pada 
Performan Ayam Broiler di Test Farm Sustainable Livestock Techno Park, Kampus Fakultas 
Peternakan Universitas Padjadjaran, Jatinangor,” in Proc. Seminar Nasional Teknologi Peternakan dan 
Veteriner, pp. 362-366, 2011. 
[4].  A. N. Kholidi, A. Trisanto, & E. Nasrullah. “Rancang Bangun Alat Pemberi Pakan dan Pengatur Suhu 
Otomatis untuk Ayam Pedaging Berbasis Programmable Logic Controller pada Kandang Tertutup.” 
Jurnal Rekayasa dan Teknologi Elektro, vol. 9, no. 2, pp. 86-95, 2015. 
[5]. R. Prihandanu, A. Trisanto, & Y. Yuniati. “Model Sistem Kandang Ayam CLosed House Otomatis 
Menggunakan Omron Sysmac CPMIA 20-CDR-A-VI.” Electrician Jurnal Rekayasa dan Teknologi 
Elektro, vol. 9, no 1, pp. 54-62, 2015. 
[6].  N. S. Amir, A. M. F. M. Abas, N. A. Azmi, Z. Z. Abidin and A. A. Shafie. "Chicken Farm Monitoring 
System," in Proc. 2016 International Conference on Computer and Communication Engineering 
(ICCCE), Kuala Lumpur, 2016, pp. 132-137. 
[7].  S. Jindarat, and P. Wuttidittachotti. "Smart Farm Monitoring using Raspberry Pi and Arduino," in Proc. 
2015 International Conference on Computer, Communications, and Control Technology (I4CT), 
Kuching, 2015, pp. 284-288. 
[8].  T. Upachaban, A. Boonma and T. Radpukee. "Climate Control System of a Poultry House using Sliding 
Mode Control," in Proc. 2016 International Symposium on Flexible Automation (ISFA), Cleveland, 
OH, 2016, pp. 53-58. 
[9].  R. Fadillah, A. Polana, S. Alam, & E. Parwanto. (2007), “Sukses Beternak Ayam Broiler,” Jakarta: 
Agromedia Pustaka. 
[10]. D.M. Suci, E. Mursyida, T. Setianah, & R. Mutia. “Program Pemberian Makanan Berdasarkan 
Kebutuhan Protein dan Energi pada Setiap Fase Pertumbuhan Ayam Poncin.” Media Peternakan 
(Journal of animal Science and Technology), vol. 28, no. 2, pp. 70-76, 2005. 
[11]. Y. Sudaro, & A. Siriwa. (2007). “Ransum Ayam dan Itik,” Cetakan IX. Jakarta: Penebar Swadaya. 
[12]. G. Towler, R. Sinott. (2013). Specification and Design of Solids-handling Equipment, Chemical 
Engineering Design, (Chapter 18, 2
nd
 Edition). 
American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2019) Volume 58, No  1, pp 139-149 
149 
 
[13]. R.I. Mutta, S.N. Deshpande, & M.A. Chaudhari. “PLC Based Poultry Automation System.” 
International Journal of Scientific Research, vol. 3, no. 6, pp. 2277- 8179, 2014. 
[14]. V. Kowsalya, P. Manisha, S.S. Kumar, G. Priyanka, & R.M. Raj. “Automation of Poultry Farm using 
PLC.” International Journal of Advanced Science and Engineering Research, vol. 4, no. 1, pp. 114-119, 
2019. 
[15]. M. Honal, and T. Schultz. "Identifying User State using Electroencephalographic Data,” In Proc. 
International Conference on Multimodal Interaction, Trento, 2005. 
[16]. J. Dai, J.R. Grace. “A Model for Biomass Screw Feeding.” Powder Technology, vol. 1, no. 86, pp. 40-
44, 2008. 
[17]. F. Soavi, Zurla. “A New Type of Screw Conveyor for Metallic Chips.” Annals of the ClRP, vol. 3, no 1, 
pp. 400-404, 1990. 
[18]. G.P. Prasetyo, M. Munadi, M. Tauviqirrahman. “Design and Development of Broiler Feeding System 
for Chiken Model Closed-House System.” International Journal of Recent Technology and Engineering 
(IJRTE), vol. 8, no. 2, pp. 4842-4846, 2019. 
[19]. M. Pezo, L. Pezo, A.P. Jovanovi, A. Terzic, L. Andric, B. Loncar, P. Kojic. “Discrete Element Model of 
Particle Transport and Premixing Action in Modified Screw Conveyors.” Powder Technology, vol. 
336, pp. 255-254, 2018.   
 
